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Chronic use of hypnotic medications such as benzodiazepines is associated with adverse consequences including increased risk of falls. Efforts to help patients discontinue these medications have had varying levels of success. We developed a blinded (masked) tapering protocol to help patients taper off hypnotics. In this blinded protocol, patients consented to a drug taper but agreed to forego knowledge about the specific tapering schedule or the actual dose each night until the end of the taper. Blinded tapering aims to reduce negative expectancies for withdrawal effects that may impair a patient's successful discontinuation of hypnotics. In preparation for a randomized trial, we tested the feasibility of adding a blinded tapering component to current best evidence practice [supervised hypnotic taper combined with cognitive behavioral therapy for insomnia (CBTI)] in 5 adult patients recruited from an outpatient mental health practice in Oregon. A compounding pharmacy prepared the blinded capsules for each patient. During the gradual blinded taper, each participant completed CBTI. Measures collected included feasibility/process (e.g., recruitment barriers), hypnotic use, the Dysfunctional Beliefs and Attitudes about Sleep Scale, Insomnia Severity Index, Epworth Sleepiness Scale, and Patient Health Questionnaire-9 (depressive symptoms). The intervention was feasible, and participants reported high satisfaction with the protocol and willingness to follow the same treatment again. All five participants successfully discontinued their hypnotic medication use post-treatment. Dysfunctional beliefs/attitudes about sleep and insomnia severity improved. Blinded tapering is a promising new method for improving hypnotic discontinuation among patients treated with a combination of hypnotic tapering plus CBTI.
INTRODUCTION
Clinical guidelines recommend non-pharmacological therapy such as cognitive behavioural therapy for insomnia (CBTI) as first-line treatment of chronic insomnia disorder in all adults (1) . Pharmacological therapy for insomnia, however, is common (2) . Chronic use of hypnotic medications such as benzodiazepines is associated with adverse consequences such as increased risk of falls (3, 4) . Discontinuation of hypnotics such as benzodiazepines and benzodiazepine receptor agonists is recommended, particularly in older adults (5) and patients who have not tried non-pharmacological therapy. Published studies have employed a variety of discontinuation strategies, including supervised dose reduction, and have established the safety of supervised reduction approaches (6) . The efficacy of supervised dose reduction alone, however, is modest, and therefore, approaches that combine supervised dose reduction with psychological interventions such as CBTI have been recommended. Unfortunately, studies examining the combination of these two treatment methods have yielded mixed results (7) .
One factor that may interfere with dose reduction of a hypnotic may be discomfort related to withdrawal symptoms from pharmacological effects. However, pharmacological effects likely do not entirely explain the symptoms that patients report when tapering a hypnotic medication or similar agent (8) . Negative expectations about stopping an agent have the potential to produce withdrawal symptoms (9) . A strategy to overcome these expectations is blinded (or masked) tapering of a drug; this entails gradually tapering the drug without providing the patient with explicit knowledge of the taper schedule.
This study was designed to test the feasibility of adding a blinded tapering component to an existing protocol that combines supervised tapering of hypnotics with CBTI. Our primary aim was to gather feasibility/process information needed to design a randomized trial testing the benefits of blinded versus standard tapering. Our secondary aim was to measure differences in hypnotic use and attitudes about sleep and hypnotics from baseline to post-treatment. Our a priori hypotheses were that hypnotic use would decrease from baseline to post-treatment and that attitudes and beliefs about sleep and hypnotics would improve from baseline to post-treatment.
PATIENTS AND METHODS

Overview
Our study design was a case series intended to assess the feasibility of adding a blinded tapering component to a protocol involving a supervised gradual hypnotic taper plus CBTI. Between February 2014 and October 2014, patients were recruited from a community outpatient mental health practice. Adult patients with chronic hypnotic use who were referred for treatment of chronic insomnia were provided a study information sheet at their initial appointment and given the opportunity to ask questions about the study. Interested patients were invited to give full informed consent to the study protocol that included CBTI concurrent with blinded tapering of their current sleep medication. Patients were fully informed that during the study they would not know the amount of hypnotic they would be taking each night, but would be informed of the tapering schedule at the end of the study. Follow-up was limited to a single post-treatment assessment because the purpose of the study was to assess feasibility of the intervention and to test blinding procedures. No financial incentives were provided to participants. Participants were responsible for usual treatment costs (e.g., co-payments) associated with usual care, including office visits and medications. All research activities were approved by the Providence Health and Services Institutional Review Board.
Eligibility Criteria
Patients who expressed interest in participating were screened for eligibility criteria through a clinical assessment interview with the study principal investigator. The eligibility criteria were: age ≥18 years old, current insomnia disorder according to insomnia diagnostic criteria of the International Classification of Sleep Disorders, 2 nd edition (10) (which were the criteria in place at the time), current use of benzodiazepine or non-benzodiazepine benzodiazepine receptor agonist or trazodone for sleep on more than 50% of nights for at least 3 months, and availability to attend 6 weeks of in-person CBTI. Patients were excluded if they: had a history of sleep apnea of moderate or severe severity (apneahypopnea index ≥ 15) or periodic limb movements during sleep [periodic limb movement with arousal ≥ 15 (10)] based on a prior sleep study, were currently participating in psychotherapy with a provider other than the study therapist, were using psychotropic drugs other than the study medications or over the counter sleep agents, had severe mental illness including major depressive disorder with active suicidal ideation, bipolar disorder, current psychosis, or current alcohol/substance abuse, or allergy or intolerance to both lactose and corn (which were in the inert fillers used by the compounding pharmacy to prepared the study medication capsules).
Measures
Demographic measures included age, gender, living arrangement, level of education, and employment status. The duration of hypnotic use and number of prior attempts to discontinue sedative-hypnotic medications was also collected. Expectations and credibility of the study program (11) were collected at baseline and post-treatment (immediately after the treatment was completed). Sleep onset latency, wake after sleep onset, time in bed, and total sleep time were collected daily in a sleep diary during intervention. Participants were also asked to record on their sleep diary the dose they believed they were taking each night ("guessed dose"). At post-treatment, satisfaction was assessed with the following items: "I was satisfied with the medication reduction method" and "I would be willing to follow the same treatment again if necessary" [with response options ranging from "Strongly agree" (0) to "Strongly disagree" (3)].
Several structured questionnaires were performed at baseline and post-treatment. The Epworth Sleepiness Scale measured hypersomnolence (8 items; score range 0-24; higher scores suggest more daytime sleepiness) (12) . The Insomnia Severity Index measured insomnia severity (13) . The Dysfunctional Beliefs and Attitudes Scale-16 (DBAS-16; 16 items; score range 0-160; higher scores suggest more dysfunctional beliefs) (14) was also administered, with a mean score ≥ 4 indicating unrealistic expectations about sleep (15) . The Patient Health Questionnaire-9 was collected to measure depressed mood (9 items; score range 0-27; higher scores are associated with worse mood) (16) . During the treatment, the Clinical Institute Withdrawal Assessment Scale-Benzodiazepine (17) was administered to test for symptoms of withdrawal (20 items; score range 0-80; higher scores are associated with more withdrawal symptoms). Table 1 summarizes the intervention, which was received by all participants. Participants were informed they would receive a supervised hypnotic tapering protocol, with the goal of eliminating hypnotic use by the sixth week of treatment (18) (19) (20) . Participants were not informed of either their particular tapering protocol or the actual dose of hypnotic they would receive each night. Each participant's tapering schedule was individualized according to the type of hypnotic, baseline dose, and frequency of use. Several principles were employed during intervention development, including: 1) assisting participant in setting goals, 2) (if applicable) stabilization of hypnotic use to one hypnotic agent if more than one hypnotic in use (in this case series, no participants were on more than one type of hypnotic at baseline), 3) (if applicable) conversion of hypnotic use from as-needed to a schedule of nightly capsule use, and 4) reduction of the initial dose by roughly 25% every 1 to 2 weeks until the lowest available dose of active drug was reached. The actual capsules were provided by a compounding pharmacy, were not marked with dose information, and contained a step-wise decrease in the dose of active hypnotic medication plus a step-wise increase in the amount of inactive filler (either lactose or corn starch, depending upon whether the patient reported a history of allergy or intolerance to either substance). In addition, the protocol included the introduction of an increasing number of reduced drug nights each week through blinded tapering (3) . The actual dose reductions in the individualized tapering protocol schedules varied based upon each patient's readiness to discontinue the hypnotic (reported at baseline) and adjusted (if necessary) based on findings from weekly monitoring. At the end of treatment, all participants would expect that the dose in the final capsule was zero milligrams. For participants taking a benzodiazepine or benzodiazepine receptor agonist, we monitored for the presence or absence of withdrawal symptoms (based on Clinical Institute Withdrawal Assessment Scale-Benzodiazepine (17) for participants taking a benzodiazepine or benzodiazepine receptor agonist). The capsules that were prepared by a local licensed compounding pharmacy were given to participants in a blister pack to ensure the correct capsule ingested on the correct date and that no information on dosage was revealed to the participant.
Intervention Description
Participants received six sessions of CBTI delivered by a licensed psychiatrist/sleep medicine physician with specific specialty training in CBTI.
RESULTS
Sample Characteristics
Six patients were provided detailed information about the study. Of these six patients, one declined due to perceived "psychological dependence" on the hypnotic. Five patients (4 female; 1 male) were consented and enrolled. Table 2 summarizes the cases. The mean age was 55.9 years (SD 19.6; range 49-72 years). Four patients lived with their spouse. One Table 3 summarizes results related to the feasibility of the intervention (in preparation for a future randomized trial). Patients were willing to participate in the study. The main challenge to recruitment was financial-namely, the co-payment associated with 6 weekly sessions. Providing information on recruitment feasibility, one prospective patient who declined participation voiced "attachment" to his/her zolpidem prescription. Participants were very satisfied with the protocol, although they wished they could have received all study medications at the initial session. The participants' health insurances covered a maximum of 30 days per prescription, which limited the supply that could be dispensed at the initial study visit. No participant disclosed using "extra" doses of hypnotics that were not part of their blister packs. No issues were encountered with preparation of the study medications. Participants' satisfaction at posttreatment with the method of medication reduction was 0.4, indicating strong satisfaction (where 0 is strong satisfaction). Participants' willingness to follow the same treatment again was 0.4 (where 0 is strong willingness). Finally, the participants' assessment at post-treatment that they would follow the treatment for getting better sleep was 0.4, which indicates strong agreement.
Feasibility/Process Results
Medication and Sleep Results
All 5 participants had complete cessation of hypnotic use at post-treatment compared with baseline (5/5 were using hypnotic at baseline versus 0/5 at post-treatment). 
Recruitment barriers:
Main barrier was financial (i.e., co-payment associated with 6 CBTI sessions). One prospective participant was unwilling to taper her hypnotic (zolpidem). Participant satisfaction with protocol:
Participants were very satisfied with the protocol, although they wished they could have had all study medications provided at the initial session instead of in two parts (4 weeks, 2 weeks), which was due to insurance covering 30 days maximum per refill. Program credibility measures:
Baseline mean was 20 (range 18 to 21) out of a possible range 4 to 24, where 24 = most credible. Participants all rated credibility as 24 at post-treatment (credibility data was missing in 2 participants). Confidence that participant would follow the program at baseline: 9 (range 6 to 10; possible range was 1 to 10, 10 = very confident) Perceptions of importance of following the treatment to get better sleep: 9 (range 8 to 10; possible range was 1 to 10, 10 = very important).
Satisfaction at post-treatment with the method of medication reduction: 0.4 (range 0 to 1) out of possible range 0 to 4, where 0 = strongly agree Willingness to follow the same treatment again: 0.4 (range 0 to 1) out of possible range 0 to 4, where 0 = strongly agree Willingness to follow the treatment recommendations: 0.4 (range 0 to 1) out of possible range 0 to 4, where 0 = strongly agree CBTI, cognitive behavioural therapy for insomnia.
Sleepiness Scale, 1/5 of participants had hypersomnolence (ESS > 10) at baseline compared with 0/5 post-treatment. For the Patient Health Questionnaire-9 (PHQ-9), 2/5 participants had at least mild depressive symptoms (≥5) at baseline compared with 0/5 at post-treatment. Two participants were assessed for benzodiazepine withdrawal (the other 3 were not taking benzodiazepine receptor agonists) and neither had concerning CIWA scores (both were in the low end of the "mild: 1-20" category). Figures 1-5 show diary-reported sleep onset latency, wake after sleep onset, total sleep time, time in bed, and sleep efficiency during CBTI and blinded hypnotic tapering. Overall, sleep efficiency improved from the treatment day 1 to the end of treatment. Participants' sleep onset latency and wake after sleep onset remained the same or improved during treatment. Figure 1 also shows the nightly guessed dose of medication for each participant. Figure 6 shows the participants' estimates of their nightly doses.
DISCUSSION
These results indicate that the addition of blinded tapering to a CBTI plus hypnotic taper protocol is feasible and may be beneficial to patients who are interested in discontinuing their hypnotic medication. The program was well-received by study participants. All participants were successfully drug-free at the end of the program. Insomnia symptoms, dysfunctional beliefs about sleep, and depressive symptoms improved. No patients experienced clinical withdrawal symptoms.
We believe the blinded taper protocol may improve hypnotic discontinuation success by reducing patient's beliefs that they will experience withdrawal symptoms during tapering, such as increased insomnia or anxiety. These beliefs, also sometimes called expectancies, may have been formed during prior attempts to taper medications (i.e., direct experience), but also may develop through observing or speaking with friends or family who have attempted hypnotic discontinuation (21) . Negative expectancies that occur when patients have been provided information about a drug that has been administered have been demonstrated in many studies. For example, a study of adult smokers found that participants reported greater reduction in nicotine cravings when informed that the nicotine-containing inhaler contained nicotine compared with when they were informed that the inhaler was nicotine-free, irrespective of the actual nicotine content (22) . In a recent study of caffeine tapering, individuals assigned to a blinded tapering protocol reported fewer withdrawal symptoms than individuals assigned to open tapering where individuals were told their daily caffeine dose (8) .
This feasibility study identified several issues that should be addressed in planning for a larger study. Participants in this study were responsible for paying costs associated with their study medications. A future study should provide study medication at reduced or no cost to participants. We also identified several issues that would help with data analysis of a future study including biomarkers of medication use. Finally, a longer follow-up time period would help with comparisons to published studies of duration of effects of the intervention.
Blinded tapering of hypnotic medications is a promising component that could be added to existing strategies. We are currently conducting larger, controlled trials [CBTI plus blinded taper versus CBTI plus standard (open) taper; NCT 03687086] testing the addition of blinded tapering to currently recommended approaches.
